Analysis of acidic peptides with a matrix-assisted laser desorption/ionization mass spectrometry using positive and negative ion modes with additive monoammonium phosphate.
Acidic PTMs such as phosphorylation and sulfonation of proteins are known to play important roles in many cellular processes including signal transductions and protein-protein interactions. In MS, the acidic modified peptides, that have negative charge, are observable in negative ion mode rather than in positive ion mode. Moreover, addition of ammonium salt into MALDI matrix solution improves the relative intensity of ionization of the phosphorylated peptide to unmodified one. We demonstrate that a combination of the negative ion mode and addition of ammonium salt is more effective in the ionization of the acidic modified peptides. We applied this method to 2-DE separated proteins of Caenorhabditis elegans. As a result, 42 spots were identified as modified proteins, of which 34 proteins were nonoverlapping unique proteins. Furthermore, our study revealed that pI shifts of the DIM-1 and MLC-1 proteins in the 2-DE gel were attributed to the presence of the acidic modifications. The negative ion mode together with the addition of ammonium salt provides us a useful method to detect the phosphorylation and/or sulfonation of protein in a simple manner.